Effect of fine aggregate angularity on rutting resistance of asphalt concrete AC10 by Ramli, Izzul
  
 
 
EFFECT OF FINE AGGREGATE ANGULARITY ON RUTTING 
RESISTANCE OF ASPHALT CONCRETE AC10 
 
 
 
 
 
IZZUL BIN RAMLI 
 
 
 
 
 
A project report submitted in partial fulfillment of the 
requirements for the award of the degree of  
Master of Engineering (Civil-Transportation and Highway) 
 
 
 
Faculty of Civil Engineering 
Universiti Teknologi Malaysia 
 
 
 
 
JANUARY 2013 
iii 
 
 
 
 
 
 
 
 
 
 
 
Specially dedicated to my beloved parents, 
Hj Ramli Ismail & Hjh Nor Azian Ahmad 
and my family members, 
Izzat & Suliza 
 
 
Thanks for your prays and supports.... 
iv 
 
 
 
 
 
ACKNOWLEDGEMENT 
 
 
 
 
 In the Name of Allah, the Most Gracious Most Merciful. First, I am grateful 
to Allah for giving me strength to complete my Master’s dissertation. 
 
 
 I want to give my sincere appreciation to my supervisor and co-supervisor, Dr 
Haryati Yaacob and Dr Norhidayah Abdul Hassan for their guidance and help. For 
all technicians in Highway and Transportation laboratory (FKA, UTM), thanks a lot 
for their assistance and cooperation. 
 
 
 Also, I would like to thank all my family members for their support and 
encouragement. My sincere appreciation also extends to all my colleagues especially 
Mr Azman, Mr Zul Hanif, Mr Zaini, Mr Daud who have provided assistance at 
various occasions and others which I have an endless name list to write it here. May 
ALLAH rewards all of them for their kindness. 
 
 
 Finally, I hope that my findings will contribute to the knowledge in this field.
v 
 
 
 
 
 
ABSTRACT 
 
 
 
 
Fine Aggregate Angularity (FAA) has been identified as one of the important 
aggregate properties contributing to the stability of Hot Mix Asphalt (HMA)and its 
resistance against permanent deformation such as rutting.The performance of dense 
graded asphalt mixture is significantly influenced by the shape, angularity and 
surface texture of fine aggregates. This study determines the FAAfor different types 
of aggregates namely granite and natural sand andevaluates the rutting resistance of 
AC 10 mixture added with the aforementioned aggregates. Besides the FAA test, 
other tests that were carried out include Marshall test and wheel tracking test for 
measuring the rutting resistance. Marshall Procedures were undertaken to obtain the 
stiffness, stability, density, flow, VTM and VFB. It was found that Marshall 
properties for mixture added with crushed aggregate are higher than mixture with 
natural sand in terms of Stability, Stiffness, and Flow. The result shows that mixture 
with crushed granite has higher percentage of FAA (46%)compared to the one with 
natural sand (37%).From wheel tracking test, it was observed that the rut depth for 
specimen with crushed granite is higher compared to specimen with natural 
sand.Therefore it can be concluded that fine aggregates with more angular shape, 
increase the rutting resistance. 
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ABSTRAK 
 
 
 
 
Kesegian Agregat Halus (FAA) dikenal pasti sebagai salah satu daripada sifat 
penting agregat yang menyumbang kepada kestabilan Asfalt Campuran Panas 
(HMA) Ia juga memberi kekuatan rintangan terhadap kerosakan ubah bentuk kekal 
jalan seperti aluran. Prestasi campuran asfalt bergred tumpat ketara dipengaruhi oleh 
tekstur bentuk, kesegian dan permukaan agregat halus. Objektif kajian ini adalah 
untuk menentukan nilai FAA bagi jenis agregat yang berbeza iaitu granit yang 
hancur dan pasir semulajadi, dan penilaian terhadap rintangan aluran campuran AC 
10 dengan agregat yang dinyatakan. Selain ujian FAA, ujian lain juga dijalankan 
termasuklah ujian Marshall dan ujian roda pengesanan untuk mengukur rintangan 
aluran. Prosedur Marshall telah dijalankan untuk mendapatkan kekukuhan, 
kestabilan, ketumpatan, aliran, VTM dan VFB. Ujian mendapati ciri-ciri Marshall 
bagi agregat hancur adalah lebih tinggi daripada pasir semulajadi dari segi 
Kestabilan, Kekukuhan, dan Aliran Ia juga menunjukkan bahawa granit terhancur 
mempunyai peratusan FAA yang lebih tinggi (46%) berbanding dengan pasir 
semulajadi (37%). Daripada ujian pengesanan roda, diperhatikan bahawa kedalaman 
aluran untuk spesimen yang mempunyai granit hancuradalah lebih rendah 
berbanding spesimen dengan pasir semulajadi. Oleh itu kesimpulan dapat dibuat 
bahawa agregat yang mempunyai nilai FAA lebih tinggi boleh meningkat rintangan 
kepada aluran. 
